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(54) LOGICAL CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce the current consumption of a logical 

circuit including a clock synchronizing type flip flop. 

CONSTITUTION: When the logical levels of both the input data 

signal and the output signal of a flip flop 1 1 are equal to each 

other, an output signal N1 of an exclusive OR gate 1 1 1 is 

turned to a low level, and a clock signal is blocked by an NAND 

gate 1 12 so as not to be supplied to the flip flop 11. That is, 01 



when the logical level of the output signal of the flip flop is the 
same with the logical level of the data signal to be newly 
inputted, the clock signal is not supplied to the flip flop. 
Therefore, useless charge and discharge current can be 




prevented from flowing through the inside circuit of the flip flop. 
And also, the clock signal is supplied through each NAND gate 
112, 122, 132, and 142 to each flip flop. Therefore, it is not 
necessary to supply the clock signal to each flip flop by using 
an inverter whose driving capability is large, and through- 
currents at the time of a signal inversion can be reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



- CLAIMS 



[Claim(s)] 

[Claim 1] The logical circuit characterized by having a means to control the input to the flip-flop of at least 
one clock synchronous system, and said flip-flop of the clock signal supplied from the outside according to 
the logical level of the input signal which should newly be latched to the output signal of said flip-flop, and 
said flip-flop. 



[Translation done.] 
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- DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
• [0001] 

[Industrial Application] This invention relates to the logical circuit containing the flip-flop of clock 

synchronous system. 

[0002] 

[Description of the Prior Art] 4 bit-shift register is shown as an example of the conventional logical circuit 
of the CMOS (complementary MOS) configuration which contains the flip-flop of clock synchronous 
system in drawing 3 . This shift register is constituted by four clock synchronous system D flip-flops 31-34, 
and the clock signal is supplied to each flip-flop by inverters 35 and 36. By the initial state to which each 
flip-flop is outputting the signals Q1-Q4 of a low level, as shown in the timing chart of drawing 4 , if a data 
signal becomes high-level, first, a flip-flop 31 will latch it in the standup of a clock signal, and will output 
the high-level output signal Ql. A flip-flop 32 latches this high-level output signal Ql in the next standup of 
a clock signal, and outputs the high-level output signal Q2. Flip-flops 33 and 34 output the high-level output 
signals Q3 and Q4 one by one like the following. Moreover, if a data signal is conversely set to a low level, 
each flip-flops 31-34 will output the output signals Q1-Q4 of a low level one by one synchronizing with a 
clock signal. That is, the data signal inputted into the flip-flop 3 1 is shifted to the right one by one 
synchronizing with the standup of a clock signal, and is outputted as a parallel signal from flip-flops Q1-Q4. 

[0003] 

[Problem(s) to be Solved by the Invention] In such a conventional shift register, the logical level of the data 
signal inputted into each flip-flop and the logical level of an output signal are equal, therefore also when 
there is no need of changing the condition of a flip-flop, a clock signal is inputted. If a clock signal is 
inputted, a charge and discharge current will flow to the internal circuitry of a flip-flop, and power will be 
consumed. That is, in this conventional kind of logical circuit, even when a clock signal does not need to be 
inputted into a flip-flop, a clock signal is inputted, and a useless current flows. 

[0004] Moreover, it is necessary to use the large CMOS transistor of drive capacity for each flip-flops 3 1 -34 
as an inverter 36 which supplies a clock signal. However, since a big penetration current flows at the time of 
reversal of a signal, the large CMOS transistor of drive capacity is the cause by which this also increases the 
consumed electric current. 

[0005] This invention is made in view of such a problem, and aims at reducing the consumed electric 

current in the logical circuit which has the flip-flop of clock synchronous system. 

[0006] 

[Means for Solving the Problem] The logical circuit of this invention is characterized by having a means to 
control the input to the flip-flop of at least one clock synchronous system, and said flip-flop of the clock 
signal supplied from the outside according to the logical level of the input signal which should newly be 
latched to the output signal of said flip-flop, and said flip-flop, in order to attain the above-mentioned 
purpose. 
[0007] 

[Function] The input to the flip-flop of the clock signal supplied from the outside is controlled by the logical 
circuit of this invention according to the logical level of the input signal which should newly be latched to 
the output signal of this flip-flop, and this flip-flop. Preferably, such logical level carries out equality and is, 
and case, i.e., when there is no need of changing the condition of a flip-flop, the input of the clock signal to 
a flip-flop is prevented. Thus, the consumed electric current is reduced by constituting. 
[0008] 
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[Example] Next, the example of this invention is explained to a detail with reference to a drawing. The 4-bit 
shift register of the CMOS configuration which is one example of this invention is shown in drawing 1 . 
This shift register is constituted by four flip-flops 1 1-14, NAND gate 1 12,122,132,142, and the exclusive 
OR gate 11 1,121,131,141, and each flip-flop is equipped with the combinational circuit which consists of 
one exclusive OR gate and one NAND circuit. 

[0009] Two inputs of an exclusive OR gate 111 are connected to the data signal input terminal and output 
terminal of a flip-flop 11, respectively, and the output is connected to one input of NAND gate 112. The 
input of another side of NAND gate 1 12 is connected to the output of the inverter 1 5 which is the supply 
origin of a clock signal, and the output of NAND gate 1 12 is connected to the clock signal input terminal of 
a flip-flop 11. 

[0010] Other combinational circuits are constituted similarly. That is, the input of one way each of an 
exclusive OR gate 121, 131, 141 is connected to the data signal input terminal of flip-flops 12, 13, and 14, 
- respectively, and the input of each another side is connected to the output terminal of flip-flops 12, 13, and 
14, respectively, and each of that output is connected to the input of one way each of NAND gate 
122,132,142, respectively. Both the inputs of each another side of NAND gate 122,132,142 are connected to 
the output of an inverter 15, and the output of NAND gate 122,132,142 is connected to the clock signal 
input terminal of flip-flops 12, 13, and 14, respectively. 

[001 1] Next, actuation of the above-mentioned logical circuit is explained with reference to the timing chart 
shown in drawing 2 . The output signals Q1-Q4 of each flip-flop shall be low level at first. Since the logical 
level of two input signals of an exclusive OR gate 111 differs mutually in this case when a high-level data 
signal is inputted into a flip-flop 1 1, as shown in drawing 2 , an exclusive OR gate 111 outputs the high- 
level output signal Nl to NAND gate 112. Therefore, NAND gate 1 12 is further reversed and the clock 
signal reversed by the inverter 15 is inputted into a flip-flop 1 1 as clock signal CK1. Consequently, a flip- 
flop 1 1 latches a high-level data signal synchronizing with the timing Tl of the standup of the beginning of 
a clock signal, and outputs the high-level output signal Ql . 

[0012] Although the high-level data signal is succeedingly inputted into the flip-flop 1 1 also for the next 
timing T2 of a clock signal, since the output signal Ql is high-level in this case, the output signal Nl of an 
exclusive OR gate 1 1 1 serves as a low level. Therefore, a clock signal is blocked in NAND gate 112, and is 
not supplied to a flip-flop 1 1 . That is, when an output signal Ql is the same logical level as the data signal 
newly inputted, a clock signal is blocked in NAND gate 112, and is not supplied to a flip-flop 11. Therefore, 
it is prevented that a useless charge and discharge current flows to the internal circuitry of a flip-flop. 
[0013] Actuation is the same also about flip-flops 12-14. That is, although each flip-flops 12-14 incorporate 
the data signal supplied to the data signal input terminal synchronizing with the start of a clock signal and 
output the output signals Q2-Q4 of the same logical level as the logical level, when the logical level of the 
data signal newly inputted is equal to the logical level of an output signal, an exclusive OR gate 121,131,141 
outputs the output signals N2, N3, and N4 of a low level, respectively, therefore a clock signal is blocked by 
NAND gate 122,132,142. It is prevented that a useless charge and discharge current flows to the internal 
circuitry of each flip-flop by this. 

[0014] Moreover, in the shift register of the above-mentioned example, clock signals CK1-CK4 are supplied 
to each flip-flops 11-14 from NAND gate 1 12,122,132,142, respectively. Therefore, it is not necessary to 
form the inverter which supplies a clock signal to many flip-flops like the conventional shift register. 
Therefore, the penetration current which flows to the CMOS transistor which constitutes an inverter is 
reduced at the time of reversal of a clock signal. 
[0015] 

[Effect of the Invention] Since the logical circuit of this invention has a means to control the input to the 
flip-flop of the clock signal supplied from the outside according to the logical level of the input signal which 
should newly be latched to the output signal of this flip-flop, and this flip-flop, when there is no need of 
changing the condition of a flip-flop, by blocking the input of the clock signal to a flip-flop, it can prevent 
that a useless charge and discharge current flows to the internal circuitry of a flip-flop, and can reduce the 
consumed electric current. Moreover, since a clock signal is supplied to each flip-flop from the above- 
mentioned means, the high inverter of drive capacity becomes unnecessary and the penetration current 
which flows to an inverter at the time of signal reversal is reduced. 



[Translation done.] 
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[Drawing 2] 
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